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(54) Title: INTEGRATED FLUID MANIPULATION CARTRIDGE 
(57) Abstract 



A cartridge (101) for separating a desired analyte from a 
fluid sample includes a sample port (103) and a sample flow path 
extending from the port through the body of the cartridge. The 
sample flow path includes at least one flow-through component 
(122), e.g., filter paper or a microfabricated chip, for capturing 
the desired analyte from the sample as the sample flows through 
the cartridge. The cartridge also includes an elution flow path 
for carrying elution fluid through the component ( 1 22) to release 
captured analyte from the component into the elution fluid. The 
elution flow path diverges from the sample flow path after 
passing through the component (122). How controllers (41 A 
and 41 B) direct the remaining fluid sample into a waste chamber 
(139) after the sample flows through the component (122) and 
direct the elution fluid and eluted analyte into a reagent chamber 
(141) and reaction chamber (143). The continuous-flow design 
of the cartridge permits the rapid processing of a fluid sample 
that is larger in volume than any interactive region within the 
cartridge, allowing increased sensitivity in the detection of low 
copy concentrations of analytes, such as nucleic acid. 
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T^HiSSE#:*i7D — n> hn-7 4 1 B ^iloTgiCIS^ >rt 1 4 l^tltlS . 
.fcSK-r*. Wftl 2 2*a**MI«Efl:<7)aEatt.-»*KttO. 1/iL/W 
bl0H/#m »K»E#©«ESif±, J; 0 # < ©»«T»*«»iftA^li:S ft 

[0050]-. 
, ^glflftftte^^M* (molecular grade pure water) &%WZftt>K)\zA 



(23) 2001-527220 

7 7 7»^- A'777i§IIJTRIS/EDTA, TRIS/7tr-h 
/EDTA, gaj;Ui4mMCDTR I S - (pH7. 8) <h0. ImM© 

EDTA£5 OmM<Dmti-hW&, TR I S/tK^^S, TRIS/*^i 
I/EDTA, U>g[^^Ur7A/DMSO/^U-to-;k m^Y^^K/ 
TR I S/EDTA, fifttMJ^A/TRIS/EDTA/TWEEN, TR 
IS^tth'JOA/TWEEN, 'J>*«y^7r, Sffi/M7"U^f- 

[0 0 5 1 ] 

&!*Siift##g|5p D p 1 2 2^iioT»5ttl^J:3^ftiJ^--5COtr^3t-3T, t«l7 ■ 
zfitnZr^. ^81^^31 oTSn -Sift. IB,S£ffioTS£n-5«fc5*«PLaJStl4 

[0 0 5 2] 

s6»c. #SL<f4iini»an*. Jbnjlfctt. $?£U<te. *- h U 7y^7"nty 
SI 2 2«» &gt8K{*:a«-?-©*£Sim 6 0~9 5X:©jgH»'S-r^-B"6 

[0 0 5 3] 

mm&stsmmmmt, us, 1 2 2 £ttjT. f t^n s^^T^tMi^t 

*|£*PCRtti&fc:«ttU fbt, jg«8Kfr».S*&r;pCRK 

$tt. PCR©J»«Rtf«ttl©fc«>fc, R*^*>m 4-3rt^i8KnttW-*. 
ftt>0omt»ttir«^-c. ^lii^&^KPCRiail£^A,-e:fe9. 

K36tt^1r>ni 4 l© + Tfc«Sn*&K*«iiH. 0glg^>A'l 3 9&tf£ 
(5f t >n 1 4 3 ClISLt^SIIO 1 4 5 H, C©aS<0W«P, *#fl3*tB 



< 24 > ft&2 0 0 1 -5 2 7 2 2 0 

[0 0 5 4] 

tt, 1-1 OOmLfflil^O. 1 0 0*Stitt-€-n«±O»|g«S»*nIfl6K: 

L**w^n«T©»««M*'\£8»;*n.&. • 

[0 0 5 5] 

run- b) £fcfce>ir. 

[0 0 5 6] 

of^Anscta«aii/H, «i*.«-fir©aii*tt, ftAPoiossss^t 

[0 0 5 7] 



(25) ftiBi 2001-527220 

[0 0 5 8] 
[0 0 5 9] 

[0 0 6 0] 



(26) 

[0061] 
[0 0 6 2] 

>[0 0 6 3] 

[0064] 



(27) !f#ai 2001-527220 

h7>^^'jy^— feT, DNA fi£S?Sif, ANSI**. 8*2^ 

o 

[0 0 6 5] 

[0 0 6 6] 
[0 0 6 7] 



(28) 

, tttt8tt©/i#->£8t ^Titrnz-ttTb^iK "£Mz£.-oTUm<Dfo®W& 

[0 0 6 8] 

n-SBuC^^tlS.: ■ ■ . . 

[0 0 6 9] 

<kfc^$svimt£. ft^m&t. mmjut<y-( jixvmMii, sgiKit 

[0 0 7 0] - . 

[0 0 7 1 ], 



(29) 2001-527220 

[0 0 7 2] 

m) frb^fflXir— )V (IramHT) ST. £ <b iz PX^-;U (mm) St 
[0 0 7 3] 

^\z&®uTm*tz^&Rzf®m$:&^>. -m<nm®.*<£ts3:o\z&tfL 

[0 0 7 4] 

mm&\z£z>m.m j $>. mt&mz&&Tz>mm j $>. &w.±\z^mK^-&^nti^m 
tD&mwm^. -fe>-!t;Rtf^snt§©2&^£, mmzM'm?z>±22&2>mt&& 

[0 0 7 5]. 

*-h U ySJtt. ^/hJDX©^(c5gL^-0<D^S^V^«2 0JM-hro^^ 



(30) 2 0 0 1 -5 2 7 2 2 0 

yrt+mi*?-* w&b ft z>. fix. nittf-v 

[0 0 7 6] 

Kftm-i^y^v^>if (rie) , u— tf^TL^i'^^tf. cmero^ 

[0 0 7 7] 

A? a ft* few -oa5^>^tt-?-n«±©7^;p^^tr. 
^ffl^tlS. 7^^^tti'C0ffi^CD4'(c*oT ; fcck<, -«*.tf««|HJ£ofc:<*i* 

[0 0 7 8] 



(31) ft%2 001-527220 

■ [0 0 7 9] 

&5^ttg®©->^>ft;^g(silanation modi ficai ton) *-MJ7^F*3 
[0 0 8 0] 

ft^MToti 2 <a<K*. fisjAtf^*^^ >rs^.iiffitiz>. mm?-* 

[0 0 8 1 ] 

ftE.\Z+ftiz±g < . Sgl3^>A*,£0±^t;:fm$*ifc/h£^3^*;k £ 

®£E7w;u^. Sfcttfl&©i«#j£ttK:f?ttLfc»# 



(32) #35 2 0 0 1 - 5 2 7.2 2 0 

[0 0 8 2] 

££fir. Stflstt, «E*^-f*— Kfir«fc9±jffi^&8rr3«£|*ik3*l-g>. 114 

8f£n-5«fc3fi:&-3T*39. S^lfiJWB^SA'v.ijKnszitfiiTfr^li. y-r :* 
-H91B, UJAP4 5tmmm^-4 7*tt5±9»tt43.t, 777^51 

5. ^ K9 ljWMftSnfc^t*. 7yy7 5 1 i©ISf-f Xi7 5 7 fii 

. «*fii^««»&^K«to*i;*n»«*fiij;t>T±«w*r4-3©^K:§i*-p 

tt^n^>. 77 77'tt, ±SCSK*T4 3rtT?ffi*4 7 lC*fUTM^X*5 0, iob 
T, gSft:*itBAP4 5*5772'7 , 5 1 ©T*ffl-3TT858PW 5 3©^+- *;P5 
5 'xtoStl-g. <fc? fir LTV>3. 
[0 0 8 3] 

^^■-K9 1^ftgn«ti, artttfcAEflsSn. ^y^OtffcJtftfit 
*t)7777"5 1 tt»itffi«fcH 0 . mfctflhAa 4 5^57777 , 5 1CDT* 

$&#©fflAP4 5 £SoTi£^-r-5©£B&<*. . 

[0 0 8 4] . • . - • 

J:5^CF*ggPWl£!SBj^?SPTfeoT ; fc«fc^. a^?L£SLT<D*f*©;Sfcfflfii, 
[0 0 8 5] 

7J- h U.y Ufa fir; ^£lZ)&ntzy-< -?5> if+tftiimo)*. 5 fcaatttat 



(33) <&m 2001-527220 

e**»*fc«&Kffl«ttAu:ri:LTffl^&fta. i;* 

[0 0 8 6] 

Uv-tfjEKi, 01*. tf, 7;?'J;U»Jli^#U*-3H*-KZ)«5««itt. f7D> 

U--fi>X (Gelman Sciences, 7> • 7— A*— rfT, 5->#>iW) ^SiffiSIMK: 
(Poretics. Inc., U/t— =E7"Tffv. *'J 7*;^7*H) A»6A#^I«Tf* 

ck 5 fc, J:^tt»©±*iB±k:«;}iliJi*EBbTi».<*c 
[0 0 8 7] : • 



(34) 

[0 0 8 8] 

•cmmtstiz. wswaft^MMii, mm^ifrm^*-* hu-^ (chaotrop 

es) tj.iiMK-DfranmiZfttfZnz. UV^-A (lysosyme) tt,#< <DM 

•ifafa-Rj^ (pcr) bmmmm&hmmizmit-r^cD-n-Liini 

C0 0 8 9]. :• 
fffStlTV^. Mailt, X7Z J $>M<7)¥-X&7-*>/-<mz<£tlZ.tl,z£iTts: 

[0 0 9 0] 

^^-r <nmm5> >w? RK*rr tmm& z h tz&woit^mms. 



(35) mtk 2001-527220 

[0 0 9 1] 

T*»^»illllH*t)fc6-rotC*iJfflT?€r«. 
[0 0 9 2] 

ft*»«tttt*«fw6nT^5i*. *©a»K:jttri»fctt»tRtt[r-s<03&»a 

[0 0 9 3] 



(36) t#S2 001-527220 

[0 0 9 4] 

»«*KE«3n, »#f*iiaiai5*r©*®{c:fljc#jt6n*. y7>ii{k^t' 

©&W»c2*f £ fc o -#©H"fiEfifi£ fc^TfrtS/fctt'N^n©-'^* ©SI*S## ' 
[0 0 9 5] 

»fc#a&*«»l8K:is»,»T, •*-h'Jy^f4.--ttfflj«»*fcJ4^^j«»* 
tli«*JlDI§nfc'>6;< tfc— 0©#U:r— ffiRfrbftbtlTtSZ)* g#ij v 

Tf4, #U*-^->> #'JXfl/>, #'J^DKl/>, ^UXfl/X 7^ 
[0 0 9 6] 



(37) 

[0 0 9 7] 
[0 0 9 8] 

mv&ztf, ±mt"( zf<Dm.mwD.mmt^ >&-fi>>&>b-z^mmzmmmT'$>2> 

[0099] 



(38) 2001-527220 

[0 10 0] 

U y^tc#^.S^<ttt. «Sl05K5fe3t«:ffi^SIB2-0«IB'v.*«fl9<B»*5l*ie 
[0101] . . -> 

osaWMic^gSLf;, W*«iS*l:4^6n«. c©«fc-5fc«JM;i, * — 
[0 10 2] 

i&aiE^:ttnsj6iue«>nTttn«tfliiti-r«^&««sd:-r«. viDNAii 

&£. S3&^S££. ttBEfc,- BlSKJEfc 

[0103] 



(39) 

[0 10 4] 

i&tztztbiz. t-$\zmi&-£nz>mffi.<D&m\z£.K)'gm-£n%. fcb<ta. fa 

[0105]. 

J&iaAl&S* tt * ft . '«« A K yU3> tt* n <h lc «fc V . ■ 

mc, #u * 7-ttv#-i£<DmmKfe<Dit&izmm<D£^&Mm&mm?z> 

. «?ttf^W»ai7-<>St>t5^:*B!l|f«*T?fiJffl*-n*. 
[0 10 6] 

#* S L*>. t.-* fit, . «5ftUB»tt*fctttt©»W©--*ffi±K:» t L 

xa*ifc-r>i»— HtLT««*n*. nm<Dfflm\t. mmmz\z. *mmmb® 
* a, * - h u y zsamizt&tK&mnm^ b zttmz&z z\t\z&K>t> 



MO) ^2 0 0 1 - 5 2 7 2 2 0 

[0 10 7] 

m&zmmmz>. zu^yvwz, mx\t. ummunti (emf> £ 

[0 10 8] 

[0 10 9] 
[0 110] 



(41) $3=352 001-527220 

[0 111] 

r— ^ OMitft^&nfinKA^ffi) i:tttsnfci''j3>tv^fci(ffl 

[0112] 

[0113].. • 

Ift#WtioTO*MI8Sn4. *— h'J 7i>®W, 5g#©J¥£te0. 0 • 
2 5 4mmigf»5. 
[0 114] 



(42) 

jiitwrnmizmztiz,. nw^up hn-^xtt, maw, «#mic»v»«E« 
&< thm^frizmm-r&coT* ccommt. m&pw'f >tr— y>x&m$!\z 

[0115] 

wv>*>x. ph. frfommmm 

[0 116] 

««t*. ffinft?&5\$mizrctf>\zttfanM\zMLTA 

9, h 'J y ^rt©#j£<0EJfc**K:§l*ttW-* 

[0117] 



(43) t$ 2001-527220 

S<oafi»»ftl:EfSt*t^3. SM*fcW«*%>"3. c©<fcotc. ttjgojH* 
(4. ACBfi©HJft***il<&Cd:t:j;oT«E#tt»^6»HI*n*. —a©* 

[0 118] 
[0119] ■ 

15 Ai5ck?>*E15 Btt. C©i5Mi#>^2 5ffllO^T. EI5A©¥ 
ffiiafC^StlTViS ^>^2 5ttlf ©M^tt51l2 

©*flfc*»CUT^*. t6BBU>4Mtt. Bf ft£ 2 9 rtTl»K*M 6 05 
B©«K«®Hfc**nT^*J:'5lC, tttt 3 9 i& BOTIIftfflt 3 7 

&n*£*M*f*. »d?-r«»B5t^f4 > 5i*i-ei£^©ti^&§i#ievi-r. 



._„..._. . (44) 

[0 12 0] 

D> ^*f#»(DiSi8^P?(I^S:jl^-r-5/iae)(cffiffl$n^„ 5Py ;/2 0 te, AP2 
8 ttBP 3 0 iitoW,?-* >A2 6 t&M)$.TZ>*i£ft<Dtp \Z^&. ±fBftfitti^ 

5. ^ir>A*2 6te. AP 2 8 ttliP 3 0 t*oSt#:Tffi®UT*3D. CinecotlJ 

[0121] • 

4 t^fitl^. SS22t24 <htt« y^fli?* tf^X, 

<I;tT^&. &£L^nMMmiZ&^T\*. 5^>A2 6te^-X»£2 2\ZB 

j&sn-c&o, dSt#:mAP 2 '8*5^^3 o a, h y fmm. 2 4 nMsnt^s 
„ L^^t^ib. {^m<^mmmmAz^Tit, ^<<Dmtj:^m^^mx^^. 

0tJx.«. ?t>A*26lt ^W$»^>V^i^±(C h^y»«2 4lZMF&2fCZlS 
=k<> ott^fcBAPti. ^-XII2 2<DJls3B&3VUi(ia»C^£tlTfcJ:V>. 

[0122]'. 

ft>n26it f*3Bb#*bd^*l, ^(D^nmmit, m#&m><?-*>rt 
*&r>Tmnz> t%\zft%x%>)*ffiii>7iz>tztb\z, -\-ft\z±%tj.m.mm*^i,. ei 
m^mmz^^m^m^a'&^t^. tft%.{,^mmw*mz&^T, rts^^sta 

^$nT*50« -^<73r3^A3 2te^-f >A2 6<Z)|gtC— #:(C^fiE$tlT5 1 ^>;N* 



&m 2 0 0 1 r 5 2 7 2 2 0 - . 



(45) 2001-527220 

ot^<©37Amwii 1 !:^5u 1 !:TJi5. HILT. '>ft<it)10 0* 
©a5AT3^:/£§OtT5£<taW,£L<> 2 LlXDte. 1.000 

#^<E> 1 0, 0 0 0#©3 5AT-?-;/-/£S2jgT-5;i<hT?&£. n^ACQi&fi. 

[0 12 3] 

7nLTV>-5. n7A3.2fi, !f$L<B'M<<!:fe2 : 1 <DT7,^i/ hit 

^>/\*<Di££. $f£L< tfelO 0 tfmtfb^fiS&tn. 

Sfci&JBIRfcfc^T, ttm^^AWg^ttfcoiiSIt/^. . 1 0 0 /tmiOfcft^ 

[0 12 4] 

19tt, ^>A2 6fC@2g^nfen^A3 2 CDie^JO«lB§0€r^ 
8K#tt, Aa2 8SIoT^t>A2 6l:Af). 3 ^A 3 2 CDF B 1£ifrttlT!±SP 3 
OtCMS. n^A3 2 fit, fiP£L<te, «t^*^-v>A*2 6 *a'oT«En« t# 

[0 12 5] 

a7Afi-e©?ijw^ig-r^3^A^e.^-^:F B ifi(ciE«$nT^-s>. -rftfr*.. 



(46) . . 

n^A^ ^^T^^icoa^A^-ii|s±^^^i'^5^_KSt"^?y«, iff 

[0126] 
[0 12 7] 
[0128] 

1 0*JB) tt, ±flB©5OT©^^->*liDiiU 6Waf4«M9iJt-B[j|8±t 
*0, 9ljU£* 2AH3 7A3 2Bi-SICt^^ 0 fe-fe^^ 



(47) 

[0 12 9] 

. #£L<te*J>fc<i:t>2 : 1, «tD»*U<tt^ft<tt)4 : IT**, £b 
ic, fffifflg^Ltt, ffSK«, 2 /£ m^S 2 0 0 /i m««lrtTi 
Wte$?£L<teO. 2«m*^2 0 umcr>®SISrtT'**. 
[0130] 

-?"j*©^-r*a 5 AmoDfflHiBgjns «. ■»* b < < & 

**a**«k3fcUTt»«. — «»tctt, IQRKERISa. 0..2wm*e2 0 0/t 
m«lIT^t), £ e>(C$f £ L < te. 2/ira/i^2 0Mm©Il-Cfe5. 2/im 
fr$2 0 nm<Dmm\t. St»SU>. UlfteZi*. -€-©fafflf±, ^-rWN'Sril 

tt, »fffi©«WtlWI«ffi«St©^«-Tr*D, $?£L<te, 2. Oumtf>£.4 0 
/im<7)iefflrttC*-g.„ . . 
[0131] 

B9{C*^-5^<D^feT**«SfcB5 : ->>A\*2 6<7)S$«, SfiKtt, 1 0 0 
um^65 0 0 0Mm©IEirtlc£*). J:9*?£L<te. W<tt>1 0 0 0 (i 
rat'fcS. tttii^>A*2 6©ifstt> L-<tt, 10 0 (im*b 3 0 0 0 p.m 
©ttHrtTT**. fiSt#ttJAP2 8*3J;^3 Of±^-n-?-*n> »^b<tt, :l>&<<i: 
fe 1 0 0 MmWiUfe-S^teltg^WL-T^S. ft>A*2'6lt 
2©E?iJ<i:St#:aiAP 2 8*5.£tf 3 0 tll^LT+M^m^t 
«/JnE<DS$ 1 0 0 0 Mm$:WLTVi-5.Clt^»i L<^. ^ftCOt 



M8) «f*2 0 0 1- 5 2 7-2 2 0 . 

[0132] 
[0 13 3] 

^7XCir-f8i (S I0 2 ) ©«ptttt, «tt*§|*-r>W\ ti^-r-s. ^r-r* ■ • 

Wiew«:piiitt**i-»«»ittnittfte*tt**r-r*3P'jv-'b*« i 

[0134] 



(49) ft3E 2001-527220 

LTffl«»&»3£<o«ll©iBWTi*ia53giB&*ail-r*c:tt:J:tjT, iS/£;*n£ 

[0135] 

■* £ O 
[0136] 

[0137]. • .;, . . 

tceVttCD&Sffrfrrty K3 8A:fe<fctf3 8B&, AlMK* 3 4 <D#l4f 
K«»«K:«tt"t*Jfc«>K:.- *«2 2±C/^->ftSnn>5. "• 
[0 13 8] 

ftte/f? K 3 8 A:fc«fctf 3 8 Btt, AlX&SX 3 4 fc*jE£BJftrrSfcafc«*; 



(50) . #82 0 0 1 - 5 2 7 2 2 0 

Z.Z>£5lZZfaif7S.>?2ftT^?>. ' 
[0 13 9] 

cntfttnT. aims* 3 4oatsa««fti4,-. ^+>Awfi«*aiis-r-5^ 

[0140] r'. 
m.&HZfcm&V>$>2>ttm(D7, HJ 7^3 6 fe^A/T^S. XhU-y^3 6«, *t 

O*5^/t7K4 0A*«t^4 0Bfe, -fe>itX h 'J y :/ 3 6 

*n§xw\zmM2-&z>tztt)\zm&2 2±.\zrt*—>itzn-z^z>. ■■•/■■ 

[0141]. 

RW<D$£Ml&miZi$\,*T. mW.2 2te, S«2 2 C A;i^Stt£JlttT<5Jfc«& 

tcs«2 2±fc/t^->{b^nfc#inw^^-&/\"^ H4 2 t>#-r*. r©nw 

y K££JIMSf 5fcii&WjIS&&JSte, 7M.^Ai, jgt. lit, ^ 

[0142] 

A v K 4 0 A£ J; 4 0 B «, «§i >J - FigS fc «t o T ic&lft $ ft 



(51) 001-527220 

B£££ft, ^yyantt^-^jMBT^ttdtiTttj:^. set, - 

s„ ...... 

[0143] , 

tfctt, »*b<tt, 4>&<£t>2 : 1T-&D. <£9$?3;L<«:^&< <hfc 1 0 : 

loL*6 10 OmLOlITSiO, 1 0 0 £LL©ii*iS^£ pjflgfc: LTV^', 
[0 14 4] 

[0 14 5] 



(52) f$2< 2 0 0 1 -5 2 7 2 2 0. 

« 

tin*, t. wmmzftffivi&MmismM-rztcitbizmmznz?- 

[0 14 6] 

[0147]' 
[0 14 8] 

fe*«W±t?fft>n«.. ?3SS&RfSf Jj^X-y^^ (DRIE) £J8U£»/Jn 
[0 14 9] 



(53) 

1 0 OmmOnS (100) COO. 1 — 0. 2 A c mOmUmWEMis U n > 
Stt, &?£L<te, fiFfa<&*»i6fcftoT\ 3 5 0 Mm*5 6 0 0 /zm©ffiIl:6 

[0 15 0] 

#fc, £x/\tt, mf®#JT (0Jx.fcf; y^^U- (Shipley) ^6>A^pJ8E&) 
7* hl/yX K2rfflViTIUteSn> OR I E7 PtX^VX^t^^Cf »S:7 

0: lJBLhTfc*. 2 0 0 Mm^$£7)M^X7^>^t-5(:it ilfit, 4 // 
m07*M/^h7?t»T*5, 7thUyXhH 9 0 tt» 3 0 7 , 

[0151] 

Blllt ^X/\^Mffi^JCDiS^VX^A^->^^LTl^o X-/^>^V. 

fc&CDl. 0 0 0*^ 1 0,0 0 0©D7A/^»>^^T'l^o 
[0 15 2] 

fcaftfc, DR I EyotXM LTXy^^Sn^. DRIE^Pt7lt 



(54) 001-527220 

*f r. 

[0 15 3] 

i7f>^«, &r)<D7* hi^x hit, m^\mm-j v x-?z-v 

*«t5fc»Yt*)BT?»fl:*n*. ttftfeBtt. »*L<«, 1 nm^5 1 0 0 n 
[0154] 

[0 15 5] 

■5. S^tt, 4. Omm^TJp^O. 9mmTS5. ttffl^-V 2 0 0/zm 
2. 8ramOj|g*J:0:gSttS. ifttttBAOfi-tft-fft. 0.4m 
m(Di|i$:#-r«.. ?-V>/\*rt{C 2. 0mmX2. 8 mm©Mft n 

7A<D3B&LfcBB?iJ£W-t-3. n^AJi, 2 0 0 Mm(?5i«$i, 5 0 wmWKffS 



(55) 

. 1 5/£m©*&a*5*'fr*-e©raiW£*W-r'B. SB^iJf fctt. 157,0 0 0* 

[0156]. 
) tV^oSfttt^IgS (*-MJyy*#) <h©HfrlSttS«fc 5 LT, J&^iDI 
[0157] 

#*^r;/ h*«Ul*"J"fc, ^*:/£;&-MJy.^telt«*tt;£-&Tt>J;. 

- h U v zS-tZftAHn, jj— h "J y 5?©fiffik:**jI:£ftS. ±GBff .(2. *0«f 
[0158] 



. (56) 2001-527220 

■• 

[0 15 9] 

^ y * © 11 (C & o T t 7 ir > 7 U © ± I Z . ffi O 7" 7 X ? y # • j$ p a p £r ig £ 
fc<Bffla (ilSag^O. 5mm) {zm&ZitZiM'&lzmzmLT^Z. Sit, 

ccosffi«. ^/hss^y y±»^^js^tcM-r-2>«tcMfij^^i^ 

[0 16 0] 

il3CD&&tt, (1 0 0) ->U3>tC*JW^S^tt^fi!lS^li^tfy hcDJKtf© 

z\<D&mz. i'<)zi>t77x^y2<D®%fcm&&-^mi l z-rz,£mmiz 

< * J: "5 JE«*«^B »£T * 

[0161]' • ■ 

U-fSFffiitv-f?- (I£^i«il) ■ ##fc»^'5/- h (0.0 

2 5 4mmig) !:MLT, MlCSjf^l WiitflEfcJ: D^b"I 

^itltSr^fiTrs. c©i^y-Hi a^OJ^cgjofcO, ^tt<:t'i« 

hj*i s nfc • it t u t fa «t .o a a * ^ t> * s . 

[0162] 

m 1 5 a, *— mj y $; i rt© -> u n ym^m.wj-v zf 7 tmm 3 ©aaa.*© 
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^r-y h£3(Ateig»SiJ9 3 \Z£.K). 7?7>^>y ZMtt £ -> 'J n ># 7X^7 X"7 
*flk, ffl^^^Hg(C^t-2>. 
[0163] 

01211 ffiffltoJL£nfz^v7<pW<DmifoM&ipLT&t), CKD^iS^JTtt 
. f77"H. ±I1«2 4TIJ)S<, 3i&m&2 2\Z&f&2tlfcffi&n2 8 £3 

Ai4 8B2:tLTH4. uhifflfltt, *f*b<«, ±fBftiiffi^T >A' 2 6 

$nfc35A«, ««4 8At4 8BfcJgS«:«JEE*EPln-r<5C<tKJ:oTllIl» 
[0 16 4] 

iiJ ! «i4 8 a*«j;^4 8 Bizns.&WM-irzz.&z&pTijai&zn&zii&m 

[0165] 

01 2<DWbm.W^y7\*. MJ-v^5 7^ *«lffliDX£*tr«*<E>ftft : 

[0 16 6] 

10 0mm, nl! (10 0) yU3>->IA^ XJ*S* 2 2 <Dtti36*Hi*£ L 
TJBl»6ft5. i®!7X/Mt mS4 8 A«h4 8 B®n0a£lA>flbKtt&&iji 



(58) 

tt, W\M<Dffi]&\z£r>-i:> »*L<«3 5 0~6 0 0 /tniC9|Gia-Ca5-5 0 He— A 
Jgft&fi, «#J©M*£. $f3:L<W:0. 2~5 Mm<D^$/\<DU ^>CDaAtC 

[0 16 7] 

ftt#:P 28i 3 OWMl&ZnZ. ^tT, DR I E XSWfcaiCDX^^TX^* 
<^XAtt^C03|ffliJtc:7* h h^I3nt/^-->y^ftS 

fc*©n5A©gg?iJ/^^->4 6£:£j£firr-5. -f* IT, A^-x>^Stlfc^ 
XAte, DR I ElS^fflHTX7?>^*l> ttffi^-V>A**5«trjt— #:S!©n 
r7XAte. tttB^^>A*2 6^gK#:P2 8 i3 OlZ&ffiT&O) 
\Z S $ iZ S TI <y 5 1 > ^ $ tX £ „ 
[0 16 8] 

T v *«*K-ftS-frT, 'ft>A2 6©|*]ffi£:$?3;L<tel~l 0 0nmCD/P£ 
OlKMItS. fit, MAtfTVUSzitfA, 

mmm^mm<Dmm<D}i-ymm\z^m^ii-c/^-->ifL. mm4 8 At 

4 8BS:Mt5„ tl/T, M2 2 1J, *A*-2 4, L < teiS^Afl/ -y 
[0 16 9] 



(59) 

[0 17 0] 

f-X5 0^e>&3„ B#o£HM*£: Ltt'-X'f'Il, -Jr>^ffl^-5^ 
JS^C^T, t/\WXI1, »^L<«, ffiP 3 0tC^igL.T^+>A*2 6 Id IB 

C0171]; 

(Of)- h'J >i'> ? <i:M^-&*D-&Tffl^SC:<i:*iT^-5. ^7^2 1 CDJRD&l^fct, 

5^^>a*2 6 tvDftmmmmmtf. -^m^mf&^ntcwmmmnmmz^^ 

0%, t'-X5 0fet*<DH^5t^«{C«t»3fflP$tl-5Cli$:^ViT«,: -hizECDIR 
[0 17 2] 

^tc&m m^x&mijax-ztiZ). mz, ^m^vy'^mmx.^ 

fetCOV^TjjB^-S. lOOnm, nS (10 0) ,0. 1~0. 2Q-cm«->'J 
3 >?X/N*t, »^L<«, 3^J#*«2 2©tB^^tLT«^e»n^. DRI 
EX&orzttxDx.y^-ry.y&'&zfctbiz. ^i/Mi, ^<D^.m\zy^bu-J7. 
v ham* nx z nz>. :ci7f^^ii *«2 2ic^+>/n;2 

K »4* < Pi £ * ttTtS W- 6 nfc 3 5 A * JE2/£ir 3 * o ffifi/t * - > £ £ B 



o 

[0 17 3] 

#, ftK-fe^tra^tfKMK/ly K ifclc, S«H MP2 8i3 0 

.oft»t»k:5fc*an*. f-X5on ap 2 8*ao-t# A3n*. m 

85 2 14, t:-XA^t>A'.2 6fr5Mttt-r'«0>&B<%&£. fcf— 
CO 1 7 4] 

01411 *mw<DM<DnffiM<n7n— x;i— 7v73 1 ^tUT^O, ;i 

ft>A2 6lt ±m&& 5 4 iz3C&&1R 5 8 \ZM0SL2n,ys)V? 6 0 ft. Of 
tL<(4t-^3 4<!:ittMLT^5. fc-SWiifc, 7^M6 0lt ttiP3 
0t»SLfcS«*K5 8fclB«SnT^Tt>«k^. 
[0175] 

5 6{C|Bg^n^<, ±SES£?S*#3 4*fv>n2 6 S8K»f -ssfE^sfiia-rs 
fcfetc, Ii#3 4lt W*fcfc:HMfc3£*. SHfcS*. SflsS*. 79X7? 9 

i^#:«6 2 fc.fcoT&«3nTtATt>«fcV>. 4*8*5.611 AP 2 8 

3 O^-lr >A|*iO*ttiBc#:j!([*pIflgk:-r**:«>fC, - 3B*&# 3-4 ©SfflfcEBS 



(61) 4#«2 001-527220 

[0176] 

[0177] 
[0 17 8] 

o 

[0 17 9] 

B16IJ, &&W<Dmv>m<D%— MJ h'JyS?16 1 

14, ±8&1 6 3 t/£B5r 6 5i, -&tie> WP H 1«cf 5<3:^ 1 6 7 Z<D 
W»16 7H »SU<»4««ig»JHi 6 9S*rrs8I»lllIBS« (£-51^4 
7 W+->^;HhI8§) T$>3. HOlHltt«l 6 7£±fB«S|51 6 5 KM 9 £ ft it -5 



(62) 2001-527220 
>A*1 7 3, 7P-X;Hf7^1 7 7i5ctCX^> hiCSMc?^ >A* 2 0 

7 9 * iOtRlSf t >A* 1 8 1 ^*n.TI/>li. 
[0180]'" 

*Stt*ft*«iasnfc««Ei 8 3 6tUTH6. ^7 7'18 5B;:7V*-> 

7 3£ffi3«fc-5»£&oT^-5„ SC#:©Sj©«*<i:«)Tt> 

. K#*tti&±-r*^7'7 L yi'x mmffiM) te£<Di$tm-vi¥ztitimi 89$ 

*A/Cl>*. tt»ffl|19 1tt. +iry7 , rtffl«l 8 9©±l:ftfibTH4. t- 
^19 311 yU3ri/Zf)l®&l 6 7 ±fc:feUTim<7>ffiAP<£TtC<f£g LT& 

-5. *-hUyS?OJK«tt, ft*;H 9 7CJ:oTlIl 8 3©^T©f«C 
^SSStlfcft, gfc*IMfc#ia 17 (i^^n-5J:5fC; 18 3 51otC*5 i, 

[0 18 2] 

$tu #i&to«§§i 7 4i:ioti*5 : t>n2 o 1 tzmzm##i&. ftmmm 

8117 4, 1 7 Sit. m^Ht&ifi^ A-^©iSiWrC!)««fc*VVT»*LfclR, 

■f >A*2 0 1 *«fcb-tt>*K«Ett, ffi*l 7 6fcJEE*£*£-ra. -Bggfj|5P 
t>A2 0 1)j>**WolftJi:ft5t, I*1 7 6 0DEACtr3T. ^/t- 



(63) 
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9 1 7 4tt«#«:Sljfi2-e-i&«>S. RISC. i8*ftWU 7 3rt©|it»*«b- 
* 1 9 3fC«toTJnllft2n. £ ft fc<fc 0 1 8 3A^6 5l#**n, tun 

D £ il-p TziSttB£ ft-5. 
CO 1 8 3] 

tt»tt. B*f4»itSS£tfltftT, ^-f n—9 1 7 4£iIi&U f77"17 7l;At) 
. ££TB«©»'Wttrt*JfttHSft-5. ^y^l 7 7^6*ftT<*a53tlrt»f4. 
#«EftI«»l 7 5{Cj;oT, .Sil2jSeiS^>A*2 0 3 {Ctf£A-r&4: 3 
tftt<E>ft&., !fl 2 jfg?R^ >A* 2 0 3 IC***«3RriE»tt, 1 7 8 fcllfflE* 
fg£-f-5. -I«2 Kilf t 0 3)l«**)«»-e^rjffHI:ft5i. ffltt 1 

7 8©EE*H, y-l'A'-^nSJSStU £ Mi© -5 -5. 
HWffc, *ffi'*<&H ■yV^r-y^^wmX 6 7 cOa^^jgoT^-., y" 

1 7 7KjD*.SftT. E&<Dft%r®Z:mWl-tZ>. C -5 IT, #*r«Jtt. iSSiflttSS 
**ftT, tt*^* >/tl 7 9KA0, ^uT, ^flMe»aftfcK**«lf«jiEa 
ft, dW»*r®Jt?l-tf-&ft$ft-5. ZL<Dm.&mZ. Kft^^ym 8 HZffiAl, 

Mi-tTffimzTz. mmm&te. >a*i 8 ithmsu c:c-c\ 

PCRfc£©Ji«**fT*>ft*. 
[0184]. 

0 2®*- h 'J >y i/<T>&ol2. 1 %.±\Z— ^fiESftfe*— MJ vT*ff-3Tfc«t^ 

^. 

[0 18 5] 

Ml 9f4, 0g*.tffll&L AST, &&W*W[!k®ltJ:iz<DUmi&ft&mm-tZ>tZlt> 

AD 7 2&:fi~r*#-MJ v5>7 0 t, u©AQ7 2 £«#tt«UTK»&*tt 
5g|g5 L t>A7 4tS;t«l>5. MJ y ft>A7 4*6a 



(64) 

nZlii-ftzltXDltiU 7 6 ZS/vH^Z. 
CO 18 6] 

7*'JA7S KO fcf-X*» 6 «C -5 

[0 18 7]>. . • - 

*«[*—>«. Bticffixsn*:. ^j^«7^;u^8 6 izffimznra&ftiiM^ 

RtbTSltffiblJtSnTV>«. *->8 8 8 8 

©*^^r^W*fi*t 7w -;px7 8 6frjtfLTSittt^S«k-5fC, h U s>5?7 0 IZ 

[0 18 8] : 
ftSRlSfc^T, ttfflfcfiEtt. AP 7 2 KSJfASft,. ^V>A7 41cb£A2 

t>A7 4CK»*Mt5«)lt .kO/JxSfctttfgM*. «Atf 1'0.0/iL©* 
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[0 18 9] 

6kmmts.wz&mtiLft\** mz. m&'&x.* sa> 
i o o m L©ss^^©fla^©,ii3g^f?«. 4 7 h z ©jii&gcao 5 o 7? h<nm 

#:/d h u — ;hch'« u a* y 7 7 & z> ^\tm m mmm<D a % e w-ma & »im 

[0 19 0] 

i/-^i:J:oT»«v>tti«T*-h'jyi;i:iesft«. ^&g§ia, Jo « 

&s§«, i3-hVvi?&mT.<Dfc&\z±?&9vummzm\i£nti£%\z, mm? 

ir>A©tt*Jinffi-r-6«i:'5fc±IE*1-«ai«fcS«*n*©38««FSU«ri. fi&®£jg 
Wett. h U y yi:rtII/Tt)«tVi. - ©SUSSEX* te. h'J y 

[0 19 1] 

mi im2©^^y7X^yi7«|5p c a 7 8 £8 0£«;LT^-5. 7^fM8 6 «, 
^X^y ^95,8,7 8 £8 0fc»«?WK!»ffi*t3nT«r>T , bJ:V». *-h'J y5> 

®fp7 8<t8 oiztnt'ti&Gznrzmi tm2<D77x?y?74 )i> 



A8 2tS 4ft^T»r>*. ^X^v^aSfl? 8 i: 8 0J3«fctf!7^A8 2i 

T5fflW*Ll>. yj)l>&8 2i84lt «ff*b<«0. 01-0. 5mmCDl 
[0 19 2] 

h U 2/ v 9 0 li, fOg»f t >Afc. Bfflfc»«£ftfcjfc8-£*HK<* 
ti-4fe»Ok'-X9 4*^W*. *-MJv5>9 Ott^fc. 

x*nw?z>. t&m&ift & mm. s i±3 © t ig c & e-xtc «, : ■ * u x ^ u- •> 

[0193] 

01 9i2 0©*iS«tt, ^»f^ffl©*.*ff5A— h'J»i>*wl/TV>5ii», 
*58Moa#ft*Wtt,:'«>«rOffiOfPffl*fT3* - h U yyCtDA^^i^ 

*£#>*8tfT*;fc«>ic, jB*«8g«»£*#3=-* w< l 1 9fcig*SLT<bJ:tr» 
[0 19 4] 
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(0E<Z>fffi¥ftSi93] 

mil tttt«c*f-r*#*ff»©»a[ otr— »> o^^tso. • 
[0 2 ] x-mMwm i *n»iiicj:oTit{ttt»*»3i-r**- h u * s> 

[0 3] U»<t3*©fflaffl*— MJ y5?*-&tt«»Oj8«HT*S. 

[04] i»j«S5Jl:ffl«#^^— KO^*BT*5. 

[05] 05A«. S#jtf>7\EtfSII8¥ffi0T&?K i5BIJ, 0 5 A© 

[0 6] *«fH©»ara:^jfi»iBK«i:-5, aEfrass^s^wtt&fflffi-r* 

Sift?" y :/©tM8»fiBBT?* *. 

[0 7] 0 6CO5 1 y7 p »li£ffi0-efel), 

[0 8] m&<F>^v7<nte\h^x.>nfo\zwj&zntzW\^7i±<n3K7i . 

0T-&-S. 

[0 9] me<D^y y(*|CD^/h3^A»gtBS J F®0T*-5>. 
[010] 0 6W^->7 p |*I©2-3»^S-r-5)IS/h^7A»^®0T^^. 
[011] 0 6©5 1 ^7'cDM3gtC^n^^x>A*CD/t^->i:n^AW 
/ 1 * — > £ ^ i6 -5 X v J- V X £ « $E B§ 0 T -5 . 

[012] mftumfr$ftm®&mih^ztz&<Dm<nmmmjo^vzf(Dm 
[0i3] ^a^e^«f^*am-r-5fc*©sijo^jnix^yy<D«i 

BSflrffi0T$>-2>,, 

[014] *»W©*6&**i6»»teJ:-S, *<ttt»*»5»«f«*ttm 
[015] ^ , 7X5 1 y^*-h'jy^t«*ii*nfc»IBIftII^y^©« 



m > #3? 2 0 0 1.- 5 2 I 2 2-0 

[017] #tff^£*rt£;i-5jfc«&©&M£-&tr, 01 6©*— HJ yi?<Q 
l«S«©tBf®01?*-5„ 

[018] HI 60*-hUy-5?o^«UDj(8gj«c!)*lSHTf**. 
[019] *58W©9J©*»0S8K«fc4, tt»fife»**»-rSfcJ6te*- 

h 'j y ^JcjinanfciBSFjft^-xoiiBsfliiBffiaTfts. 
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m 1 1 

ZJ tf- 



6xl0 20 /mL 



6xl0 17 /mL 



6xl0 14 /raL 



6xl0 H /mL I 



6xi0 8 7mL 



6x10 /mL 

1 * 



60G/mL 



6/mL 



t — i — i — ill — i — I — I — I — T 




ioH 2 i \Uibfi *Ui\)- 6 i; r : 



1L 



(10 Jim) 3 (10 0 urn) 3 (1 mm) 3 (1 cm) 3 



« *4 ^ « 
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f$|g2 0 0 1 - 5 2 7 2 2 0 



[0 2 J 





FIG. 3 




FIG. 4 
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[@5 A] 

I 1 25 




Fid 5 A 



[0 5 BJ " 




V. 



FIG. SB 



cm 6] 
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4#S<2 0 0 1 - 5 2 7 2 2 0 




JRT& 7 
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[0 8] 






FIG. 8 
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[010] 
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FIG. 10 
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2 0 0 1 7 5 2 7 2 2 0 




[§13] 
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21 




26 30 

FIG. 14 
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[017] 



(82) 



ft> m2 0 0 1 - 5 2 7 2 2 0 




FIG. If 



[HI 8] 



(83) 
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(84) 



2 0 0 1 -5 2 7 2 2 0 



[02 0] 



92 
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FIG. 20 
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[^«ffliE*] 3 4 *»iEOW!aRX«IUl* 

Ulfct! Q]¥*12*lfl7H (2 0 0 0. 1. 7) 

&»mm i ] 

b) ±Ctt»?L^6#rfStt»«EiSt. 

±E*#M»*^fttt*fc»K^< £*> 1-zxDm.mm^m^m-t^z.t^w 
irnxm 2 ] m&s i k8e«©s«k*^t; ±fas»5t«^gi5p a D«^!/jNSit 

a) ±.m^vZ?\i. APTLi, UJQ?L£, ±I5AP?L£±f2ajP7l £ \Z±MWL 



(86) 

* a o t * <t * t , **k»7^ e ± e» w« & ifliir * c: <t s «r » t -r * s 

B. 

««E«*»iftSftI^-r*fc«)«>JnJlftK3|}SHfc:ll7L, utlCi-DTIgW^ 

u 

**»-r -5 it* < £ 1 -3 CD y j )l$ L. , 

*ffl*««f-r*i:*fc±8B*«¥3ll3W*±|H»»3 i v>nictta-r*«:«)K:, ttff 
t^8] fflt^rg l K:|E*©&«fc;feV>T. ±S5#-HJy>?tt±B5& 

gf$nt^wtj*JK^t-^fc*fc±f2^i^ss£gft#:-eaii-r^s^^>A-^ 



(87) 2 001-527220 

±ESMtt#-h'JyS>£«*., ±B#-MJy5*tt 

b) ±IBtt»7L^6#tf*tt»«t(St. 

c) ±EK»flK»©' : f»k:EllSnfc*/hat**:f 1 y7 r i**U, ±E^-y 

i) «JttS5r^>A<b, 
ii) ±f2fflti5^ J p>A*tiift#:T^jl-r^AP7L<i:, 
iii) -kfEttffi^r >A&K#TX9-r«Hin?L&«»lfiU. ±EAP?L 

E##r*£»«-*-3fc«>K:. jfciiTsmatff^iE^-v >A*iioT«n*t#- * 

r 

e) ±EK»^±E^y^*iioTittnfcaiC±E8fE#tt»SK»j«(SC*|fij 
ft * i * fc , ±E*«I S nfc»«r * t ±E*«*8S K *rfil # * «& K < 

1 0 ] W**9 fcE*©g«fc43V>T, JiE*- b U ? 3ro±e 
1] »*9 9lcEto81l:*t>T. ±E*- MJ ± 

EK»^±E^yy*a^T*nfcftfc3sa-r4«#ttfsi'.*-«*-r*fc«>fc±E . 
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i 4 ] afsfts 9 te*®8fii:fit»T. mmw^±.m^-^ >n 

M*flis] »*B9KB*©8fifc43^T. 

C»**18] i*J|9l:Ei08il:iHT. -hB#— MJ v5?tt, _L 
S^T?l»5CtS»itt58I. 



(89) 

i) KWLi. 
ii) ±EtW*L#e#tfait»«H»4:. . 

iii) ±^tAnm^(Nizmm^^>^t^^b, ±E«itB5r+ >a*«:±e 

U 

iv) ±E#'W**±E»liJ5 1 -ir >/^6»«S-&sfcjftfc*«lfl[BS** 

u i.tzmftmmti.m?- r wtssau ±e^-t >n£iii®L£:&{c±Eist 
2 3 ) sifjfcgi i 9 \zts,m<D^m\z^x,- iEiatu^^ >a*£js 
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b) ±E»tf^*>>1©ttteiffl*ft«*»£aH8-r*X7 i v:7£. 

o ±«s»asnfc«iiia*fcttBS ; F**:tt«^«!j*««-r*fc«)fc. ia^igx 

a) ±E»#tt#*fiHlrr*fca&©3 1 * >A*Sr#T-5*- h U y5?t, 
fc 1 OCDBtefBt, 

c) ±E»»Stifcj««-KiB*«x^;^— *C»r*fc»©iB*ift«*8l<t i 
ftiiA, ±E*-hU y^tt±E^V>A**^j5E-r-5^< tfe-l^ODSft-g-*- 

. ^O, ±E^«IStt±Elifca^$nTViSCl<tft#8Si:-r-5SS. ■ . 

[»*f2 8] M#9(2 7 fcE*©S«fc:fet»T, ' ±E5=-^ >ArtKtf— ' 

[«*S3 0] ; S*S2 7 7iS2 9<DVi-rn^lt3CE«OgS{C*3ViT • 

. ±E^&^tt^ft*->£-^T^&c££#8$:.i-r-5gg. 

[»*3i3 1] .»*a3 0KB«OSl»:^T. ±EH#ffiU7>fM 
±E*->«±E*— >Wfi^[6]©tt*i±E7^;i/^<i:|ISW^Slt 



(91) 

[§9*313 3] IS*Ig3 2 K:j2*©giBK:iJHT, ±gB7^;i/AteO. 0 
1~0. 0 5mm(Dmm<Dm%-$:^iLT^Z>Zt&<&mt1r2>mm, 

[19*313 4] W*^2 7 Tbm.3 3 ©l^-Tn^ 1 ^tCgE®©^H^*3HT 
. ±tB3^>A'ttAP?L<!:tijn?l££:frU ±IB7Ltt±ISIS^±fB5 1 + >M£ 

a) A-hU y^fcitwr**? 1 *:/*. 
±fB#- MJ •;/:>*«. 

i) fP-r>Ai:. 

ii) ±IE5 1 -v>;N*rt(cgBM$nfc^>75:< tfe lC5<DgIftffit^*U. 

d) ±$&mmfr$±mmmzntz0Zft\zM&&^*ji'*-zmmTzx ; T--y 
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